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•We have recently reported on the use of the modified electrode Pt/PoAP [1] as biosensor for amyloidogenic peptides, particularly performing when “recognizer” peptides are firmly entrapped within PoAP

chains during electrosynthesis. The synthesis steps of this 2D MIP-inspired biosensor, using an elastin-like peptide, ELP, as a self-similar receptor of amiloidogenic peptides, having the same repeat sequence,

VGGVG, are schematized in the graphical abstract of reference 1.

• The stability of PoAP membrane is thus crucial for the biosensor efficiency, considering the prolonged immersion of the Pt/PoAP/ELP system into the aqueous suspension of amyloids.

• At first, in this contribution we have investigated on the stability of “as prepared” Pt/PoAP systems that are produced, in neutral media, either by CV and potentiostatic growth of an insulating PoAP membrane,

ultrathin and strongly adherent to the underneath platinum.

• The inertness of the membrane, acting as impermeable protecting barrier to electrodes poisoning, was monitored after increasing time of residence in water, using ferrocyanide as electrochemical probe having

a well-known redox activity on platinum at the given potential range.

• Results from in situ electroanalysis and ex situ investigation by XPS and AFM techniques are provided which unequivocally show the importance of the post characterization of these layered electro synthesized

systems, after periodic “resting and working” hours, in order to better control the process optimization, particularly, in view of bio-application with the more complex Pt/PoAP/ELP system.
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PoAP STABILITY UPON PROLONGED IMMERSION IN WATER SOLUTIONS
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PoAP was electrosyntesized from a 5 mM monomer solution at pH 7.0 by CV, scanning the potential in the range -0,1/0,9 V vs Ag/AgCl for 20 cycles at a scan

rate of 50 mV/s, and by CA, at a constant potential of +0,8 V vs Ag/AgCl for 20 minutes using an EG&G PAR model 263A potentiostat/galvanostat. The

electrochemical cell was a three-electrode system with a Pt counter electrode, a saturated KCl, Ag/AgCl reference electrode and a Pt working electrode. Thecurrent profile shows in both cases a rapid current abatment, thus indicating the formation of a passivating film [1].
XPS spectra were acquired with a SPECS Phoibos 100-MCD5 spectrometer, operating in medium area lens mode (spot of Ø= 2mm and entrance slit of 7 ×

20mm). Spectra were acquired with achromatic Al Kα radiation (1486.6 eV) operating at 10 kV and 10mA. Wide and detailed spectra were collected in fixed

analyzer transmission operation mode with constant pass energy of 9 eV and channel widths of 1.0 eV and 0.1 eV, respectively. A careful curve- fittingcomparison of detailed spectra, still under progress, does not show significant differences in the chemical composition of PoAP films obtained with bothtechniques, as already evidenced by the overlayed C1s, O1s and N1s spectra shapes
AFM micrographs were acquired with the XE-120 microscope (Park Systems, Suwon, Korea), in air and at room temperature (RT). Data acquisition was carried

out in ‘non-contact’ mode at scan rates between 0.15 and 2.20Hz, using ultrasharp rectangular Si cantilevers (NCHR, ParkSystems, tip radius less than 5nm)

with the nominal resonance frequency and force constant of 330 kHz and 42N/m, respectively. PoAP films growth by CV and CA does not show distinctivemorphological features, as evidenced by AFM images.
(a) PoAP grown by CV (20

cycles) and immersed in

water for 1 hour(b) PoAP grown by CV (20

cycles), immersed in water

for 1 hour and then grown
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Having assumed a similar growth and physical-chemical structure, the stability in water solution of both

CV- and CA- synthesized PoAP was investigated by evaluating changes in their permeability to potassium

ferricyanide upon immersion in water solution for increasing times.

An increase in the voltammetric signal was progressively noticed with respect to the completely

flattened profile acquired soon after the electrosynthesis before the immersion in water.

Although this increase was less pronounced for CA-synthesized PoAP, in both cases a significant

improvement in polymer stability was achieved by employing a two steps polymerization: PoAP

obtained by applying the CV and CA procedure already specified was immersed in water for one hour;

subsequently, a second polymerization step identical to the previous one was carried out.
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for 1 hour and then grown

for further 20 cycles.

In order to get more inside the phenomena occurring during the

immersion in water between the two polymerization steps, necessary

to gain an improved stability, XPS and AFM analysis were carried out

on PoAP grown by the first 20 CV steps and immersed for 1 h in water(a) and then further grown for other 20 cycles (b).
The preliminary analysis of the XPS spectra by curve-fitting does not

show significant differences in PoAP chemical states while high

magnified AFM images reveals a sort of more “swollen” structure

after the immersion in water which restores its pristine state upon the

second polymerization.

A reasonable explanation is that the immersion in water does not

cause a polymer degradation but a realignment of the polymer

chains. Due to this rearrangement, some areas of the platinum

substrate remain uncovered and electro-active towards potassium

ferrycianide, justifying the increase in the current signal with time.

Thus, a second polymerization step seems to be required for

passivating the entire Pt/PoAP electrode.Based on these important indications on PoAP stability, experiments are in progress to evaluatethe interactions between the ‘rebuilt’ PoAP surface and elastin-like peptides, ELPs and thestability of the whole Pt/PoAP/ELP assembly in the perspective of proposing an optimalperforming biosensor for amyloid detection [1]
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